BLACK SEA & CASPIAN ENERGY 2013 - London, February 14 th 



The Black Sea Region a Future Hub for 
Unconventionals: The Romanian perspective 



Bogdan Popescu 



Zeta Petroleum, Romania 

bpopescu@zetapetroleum. com 



Serban Veliciu 



Bucharest Bureau of Int. Center for Green Energy Information-Geneva 

serban. veliciu@icgreenenergy. org 




Map of major Shale Basins 
in Europe 

from 'World Shale Gas Resources: An Initial Assessment of 
14 Regions Outside the United States, 2011" 
by U. S. Energy Information Administration 



(after "World Energy Outlook Special Report on 
Unconventional Gas: Golden Rules for a Golden Age of 

Gas", by U.S. Energy Information Administration 2012) 
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EXPLORATION IN 
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as on January 1 st , 2013 
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Study Goals and Undertakings for Romania 



1 . Initial stratigraphic and reservoir evaluation of the 
Paleozoic shale basins and plays. 

2. Define areal extent of the major shale plays. 

3. Define the prospective area for each shale plays. 

4. Estimate the original gas in-place (OGIP). 

5. Evaluate the technically recoverable shale gas resources. 



Isopach Map of 
Silurian and Ordovician Formations 
from Moldavian Platform 
and Scythian Platform. 



Isopach and Facies 

of the Silurian 
from the Moesian 
Platform 



(modified from A.Seghedi, 2004) 




Recommended peer-review Assessment Methods 

by US Geological Survey 



Volumetric (the assessment uses a geology-based methodology) 

Material balance (p/z-plots) 

Analogy The calculation of free gas in-place (GIP) uses 

Decline curves the f || wing standard reservoir engineering 

History matching equation: 
Type curves 



Volumetric calculation formula 
applied by U. S. Energy 
Information Administration for 

World Shale Gas Resources: 
An Initial Assessment of 14 
Regions Outside the United 
States, 2011 



Adsorbed gas in-place is calculated using the 
formula below (where P is original reservoir 
pressure). 
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Moldavian Platform sub- 
basins 



Shale formations 
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MOESIA 
Sub-basins 



Shale formations 



Geologic age 
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Shale Gas Resources Assessment of the Paleozoic pays of Moesia 




Shale Gas Resources Assessment of the Paleozoic Plays of the Moldavian Platform 
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Shale Gas Resources Plays & Fades of the Paleozoic Plays of Romania 
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KEYS: 

Moesian Pltf. Plays: LB Lom-Bailesti Basin (black 
shales, argillites); OU-AM Optasi Uplift-Alexandria 
Basin Margin (shales, argillites); C-SD Calarasi Basin- 
South Dobrogea (argillites, shales, argillaceous shists); 

Moldavian Platf. Plays: WM-MP Siret Paleozoic Sub- 
basin of Moldavian Pltf. (shales, limestones, sandstones); BD 
Barlad Half Graben of Scythian Pltf. (shales, limestones, 
sandstones). 
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Comparison of the U.S. and Romanian (Moesian and Moldavian Platforms) plays 

Left: Hydrogen Index vs. Tmax . Right: Hydrogen Index vs. Calculated Vitrinite Reflectivity Equivalent. 
(Keys: gray points = US wells; colored points = Romanian wells) 
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Eastern 
Europe Shale 

Gas 
Estimations 

Resources: 
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Strenqhts and benefits of shale qas exploration and production in Romania: 



Large Paleozoic Shale deposits. (The resulting assessment of technically recoverable 

resources clearly shows that this resource potential of Romania should make a significant contribution 
to the country's energy mix over the next 20-30 years). 

# Hydraulic fracturing has been practiced in Romania for the past 40 years. During the 
1920's, Romania was the 6th largest oil producer in the world. 

# The applicable legislation is already in place. (There is no specific Romanian legislation 
related to shale gas. According to the definition of natural gas in the Petroleum Law, production of shale 
gas is covered by the text of the law). 

# There is sustained investment interest in the Black Sea region by international oil and 
gas companies. This is most encouraging. 

•Authorities must adopt a flexible tax strategy aimed at supporting companies that are 
able to invest in Romania to exploring this new play. Also, informing the public of both 
the economical benefits and environmental risks of shale gas exploitation. 

•Romania's role could be crucial as it is already leading efforts for increased oil 
and gas production in the Black Sea region and could become the first gas exporting 
country to Central and SE Europe. 
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Existing infrastructure from the Black Sea region facilitates the 
development of commercial use of natural gas from shale formations. 



